Half-maximal gauged supergravity in seven dimensions coupled to n vector multiplets contains n + 3 vectors and 3n + 1 scalars parametrized by R + × SO(3, n)/SO(3) × SO(n) coset manifold. The two-form field in the gravity multiplet can be dualized to a three-form field which admits a topological mass term. Possible non-compact gauge groups take the form of G 0 × H ⊂ SO(3, n) with a compact group H. G 0 is one of the five possibilities; SO(3, 1), SL(3, R), SO(2, 2), SO(2, 1) and SO(2, 2) × SO(2, 1). We investigate all of these possible non-compact gauge groups and classify their vacua. Unlike the gauged supergravity without a topological mass term, there are new supersymmetric AdS 7 vacua in the SO(3, 1) and SL(3, R) gaugings. These correspond to new N = (1, 0) superconformal field theories (SCFT) in six dimensions. Additionally, we find a class of AdS 5 × S 2 and AdS 5 × H 2 backgrounds with SO(2) and SO(2) × SO(2) symmetries. These should correspond to N = 1 SCFTs in four dimensions obtained from twisted compactifications of six-dimensional field theories on S 2 or H 2 . We also study RG flows from six-dimensional N = (1, 0) SCFT to N = 1 SCFT in four dimensions and RG flows from a four-dimensional N = 1 SCFT to a six-dimensional SYM in the IR. The former are driven by a vacuum expectation value of a dimension-four operator dual to the supergravity dilaton while the latter are driven by vacuum expectation values of marginal operators.
Introduction
Gauged supergravities play an important role in string/M theory compactification and gauge/gravity correspondence. Generally, a gauge supergravity theory admits many types of gauge groups namely compact, non-compact and nonsemisimple groups, and different types of gauge groups give rise to different vacuum structures. Gauged supergravity theories may be accordingly classified into two categories by the vacua they admit. AdS supergravities are theories admitting a maximally supersymmetric AdS space as a vacuum solution while those with a half-maximally supersymmetric domain wall vacuum are called domain-wall supergravities. The former is useful in the context of the AdS/CFT correspondence [1] , and the latter is relevant in the DW/QFT correspondence [2, 3] .
The study of N = (1, 0) superconformal field theories (SCFT) in the context of AdS 7 /CFT 6 correspondence has originally done by orbifolding the AdS 7 × S 4 geometry of M-theory giving rise to the gravity dual of N = (2, 0) SCFT [4, 5, 6] . And, recently, many AdS 7 solutions to type IIA string theory have been identified in [7] . These backgrounds are dual to N = (1, 0) SCFTs in six dimensions, and the holographic study of these SCFTs has been given in [8] . Furthermore, a number of N = (1, 0) SCFTs in six dimensions have been found and classified in the context of F-theory in [9] . It would be desirable to have a description of these SCFT in terms of the gravity solutions to seven-dimensional gauged supergravity. However, it has been pointed out in [10] that AdS 7 solutions found in [7] cannot be obtained from seven-dimensional gauged supergravity.
In the framework of seven-dimensional gauged supergravity, there are only a few results in the holography of N = (1, 0) SCFTs. It has been proposed in [11] that the N = (1, 0) SCFTs arising in the M5-brane world-volume theories should be described by N = 2 seven-dimensional gauged supergravity and its matter-coupled version. A non-supersymmetric holographic RG flow within pure N = 2 gauged supergravity has been studied in [12] , and recently, new supersymmetric AdS 7 critical points and holographic RG flows between these critical points have been explored in [13] . The gauged supergravity considered in [13] is the N = 2 gauged supergravity coupled to three vector multiplets resulting in SO(4) ∼ SU(2) × SU(2) gauge group with two coupling constants for the two SU(2)'s. When these couplings are equal, the theory can be embedded in eleven dimensions by using the reduction ansatz recently obtained in [14] .
To find more supersymmetric AdS 7 backgrounds, in this paper, we will consider the N = 2 gauged supergravity in seven dimensions coupled to a number of vector multiplets with non-compact gauge groups. The gauged supergravity is obtained from coupling pure N = 2 supergravity constructed in [15] to vector multiplets [16] . Furthermore, the two-form field in the supergravity multiplet can be dualized to a three-form field [17] . It turns out to be possible to add a topological mass term to this three-form field resulting in a gauged supergravity with a massive three-form field [18] . The latter differs considerably from the the-ory without topological mass in the sense that it is possible to have maximally supersymmetric AdS 7 backgrounds.
We will see that there are new AdS 7 critical points for non-compact gauging of the N = 2 supergravity with topological mass term. These provide more example of AdS 7 solutions with sixteen supercharges. We will also find that some non-compact gauge groups admit AdS 5 × S 2 and AdS 5 × H 2 geometries as a background solution. In the context of twisted field theories, these solutions should describe a six-dimensional SCFT wrapped on a two-dimensional Riemann surface. In the IR, the six-dimensional SCFT would flow to another SCFT in four dimensions. These results give new AdS 5 backgrounds dual to N = 1 fourdimensional SCFTs.
The holographic study of twisted field theories has originally been applied to N = 4 SYM [19] . Until now, the method has been applied to other dimensions, see for example [20, 21, 22, 23] . In [23] , AdS 5 solutions from a truncation of the maximal N = 4 gauged supergravity in seven dimensions have been found. These AdS 5 geometries correspond to a class of N = 1 SCFTs in four dimensions obtained from M5-branes wrapped on complex curves. In this paper, we will give more examples of these N = 1 SCFTs by finding new AdS 5 geometries with eight supercharges in the half-maximal N = 2 gauged supergravity. We also give some examples of RG flows from six-dimensional SCFTs to these four-dimensional SCFTs. Furthermore, we find an RG flow from a four-dimensional N = 1 SCFT in the UV to a six-dimensional N = (1, 0) SYM in the IR. This flow gives another example of the flows considered in [24] in which the flows from N = 4 SYM to six-dimensional N = (2, 0) SCFT and N = 2 * theory to five dimensional N = 2 SCFT have been studied. The paper is organized as follow. In section 2, we describe N = 2 gauged supergravity in seven dimensions to set up the notation and discuss all possible non-compact gauge groups. These gauge groups will be studied in detail in section 3, 4, 5 and 6 in which possible vacua and RG flow solutions will be given. In section 7, we give a summary of the results and some conclusions.
2 Seven-dimensional N = 2 gauged supergravity coupled to n vector multiplets
In this section, we give a description of the matter-coupled minimal N = 2 gauged supergravity in seven dimensions with topological mass term. All of the notations are the same as those in [18] to which the reader is referred to for further details. A general matter-coupled theory is constructed by coupling n vector multiplets to pure N = 2 supergravity constructed in [15] . The supergravity multiplet (e fields, a two-form field and a real scalar, the dilaton. The only matter mutiplet is the vector multiplet (A µ , λ A , φ i ) consisting of a vector field, two gauginos and three scalars. We use the convention that curved and flat space-time indices are denoted by µ, ν, . . . and m, n, . . ., respectively. Spinor fields, ψ A µ , χ A , λ A , and the supersymmetry parameter ǫ A are symplectic-Majorana spinors transforming as a doublets of the R-symmetry USp(2) R ∼ SU(2) R . From now on, the SU(2) R douplet indices A, B = 1, 2 will be dropped. Indices i, j = 1, 2, 3 label triplets of SU(2) R .
The supergravity theory coupled to n vector multiplets has SO(3, n) global symmetry. The n vector multiplets will be labelled by an index r = 1, . . . n. There are then n + 3 vector fields in total. Accordingly, only a subgroup G of the global symmetry SO(3, n) of dimension dim G ≤ n + 3 can be gauged. Possible gauge groups with structure constants f K IJ and gauge algebra
can be gauged provided that the SO(3, n) Killing form η IJ , I, J = 1,
Since η IJ has only three negative eigenvalues, any gauge group can have three or less compact generators or three or less non-compact generators. Therefore, possible non-compact gauge groups take the form of G 0 × H with a compact group H ⊂ SO(3, n) of dimension dim H ≤ (n + 3 − dim G 0 ). The G 0 factor can only be one of the five possibilities: SO(3, 1), SL(3, R), SO(2, 1), SO(2, 2) ∼ SO(2, 1) × SO(2, 1) and SO(2, 2) × SO(2, 1). Apart from the dilaton σ which is a singlet under the gauge group, there are 3n scalar fields φ ir parametrized by 
The two-form field B µν can be dualized to a three-form field C µνρ which admits a topological mass term
where the four-form field strength is defined by
The bosonic Lagrangian of the N = 2 massive-gauged supergravity is then given by
where the scalar potential is given by
The Chern-Simons term is defined by
with
We are going to find supersymmetric bosonic background solutions, so the supersymmetry transformations of fermions are needed. Since, in the following analysis, we will set C µνρ = 0, we will accordingly give the supersymmetry transformations with all fermions and the three-form field vanishing. These are given by
The covariant derivative of ǫ is defined by
where γ a are space-time gamma matrices. The quantities appearing in the Lagrangian and the supersymmetry transformations are defined by
In the following sections, we will study all possible non-compact gauge groups G 0 without the compact H factor. This is a consistent truncation since all scalar fields we retain are H singlet. All of the solutions found here are automatically solutions of the gauged supergravity with G 0 × H gauge group according to the result of Schur's lemma as originally discussed in [25] .
Before going to the computation, we will give a general parametrization of the SO(3, n)/SO(3) × SO(n) coset. We first introduce (n + 3) 2 basis elements of a general (n + 3) × (n + 3) matrix as follow
The composite SO(3) × SO(n) generators are given by
rs = e s+3,r+3 − e r+3,s+3 , r, s = 1, . . . , n .
The non-compact generators corresponding to the 3n scalars are given by
The coset representative in each case will be given by an exponential of the relevant Y ir generators.
SO(3, 1) gauge group
The minimal scalar coset for embedding SO(3, 1) gauge group is SO(3, 3)/SO(3)× SO(3). We will choose the gauge structure constants to be
from which we find f
. Together with the dilaton σ, there are ten scalars in this case. At the vacuum, the full SO(3, 1) gauge symmetry is broken down to its the maximal compact subgroup SO(3). The ten scalars transform as 1 + 1 + 3 + 5 with the first singlet being the dilaton.
AdS 7 critical points
We now investigate the vacuum structure of the N = 2 gauged supergravity with SO(3, 1) gauge group. We simplify the task by restricting the potential to the two SO(3) ⊂ SO(3, 1) singlet scalars. The scalar potential on these SO(3) singlets is given by
The scalar φ is an SO(3) singlet coming from SO(3, 3)/SO(3) × SO(3). It can be easily checked that this potential admits two critical points at φ = 0 and
As in the SO(4) gauging studied in [13] , the second critical point is non-supersymmetric as can be checked by computing the supersymmetry transformations of fermions. We will shift the dilaton field so that the supersymmetric AdS 7 occurs at σ = 0. This is effectively achieved by setting g = 16h. The gauge group SO(3, 1) is broken down to its maximal compact subgroup SO(3), so the two critical points have SO(3) symmetry. At these critical points, the values of the cosmological constant (V 0 ) and the AdS 7 radius (L) are given in Table 1 .
ln 2 −160(2 In our convention, the relation between V 0 and L is given by L = − 15 V 0 . We can compute scalar masses at the trivial critical point, σ = 0, as shown in the Table 2 . Table 2 : Scalar masses at the supersymmetric AdS 7 critical point in SO(3, 1) gauging SO(3, 1) symmetry. The conformal dimension ∆ of the dual operators in the six-dimensional SCFT is also given. The three scalars in the 3 representation correspondence to the Goldstone bosons in the symmetry breaking SO(3, 1) to SO(3). These scalars correspond to marginal operators of dimension six. From the table, we see that only the operator dual to the dilaton is relevant. The other are either marginal or irrelevant.
Unlike in the SO(4) gauging in which the non-supsersymmetric AdS 7 is unstable, we find that, in SO(3, 1) gauging, it is indeed stable as can be seen from the scalar masses given in Table 3 . From the table, we see that the operator dual to σ becomes irrelevant at this critical point. We then expect that there should be an RG flow driven by this operator from the N = 2 supersymmetric fixed point to this CFT. The gravity solution would involve the metric g µν and σ. Since the flow is non-supersymmetric, the flow solution has to be found by solving the full second-order field equations. In general, these equations do not admit an analytic solution. We will not go into the detail of this flow here and will not give the corresponding numerical flow solution. A similar study in the case of pure N = 2 SU(2) gauged supergravity can be found in [12] .
AdS 5 critical points
We now look for a vacuum solution of the form AdS 5 ×S 2 . In this case, an abelian gauge field is turned on. There are six gauge fields A I , I = 1, . . . , 6, of SO(3, 1) in which the first three gauge fields are those of the compact subgroup SO(3). We will choose the non-zero gauge field to be A 3 . The seven-dimensional metric is given by
where dx 2 1,3 is the flat metric on the four-dimensional Minkowski space. The ansatz for the gauge field is given by
From the metric, we can compute the following spin connections
From SO(3, 3)/SO(3) × SO(3) coset, there are three singlets under this SO(2) ⊂ SO(3). One of them is the SO(3) singlet mentioned before. The other two come from 3 and 5 representations of SO(3) with the former being one of the three Goldstone bosons. We can then set up relevant BPS equations by computing the supersymmetry transformations of ψ µ , χ and λ r . We will not give δψ r = 0 equation here. This will give rise to the equation for the Killing spinors as a function of r.
We then impose the projections
where hatted indices are tangent space indices. By imposing the twist condition
we find that equation δψ θ = 0 is the same as δψ φ = 0. The Killing spinors are then given by constant spinors on S 2 . Equations δψ µ , µ = 0, 1, 2, 3 lead to a single equation for f (r). With all these, we find the following set of the BPS equations
where φ i , i = 1, 2, 3 are the three singlets from SO(3,
To avoid the confusion with the gauge coupling g, we have explicitly written the S 2 warp factor as g(r). φ 2 , being one of the Goldstone bosons, disappears entirely from the scalar potential which, for these SO(2) singlets, is given by 
When φ 3 = φ 1 , this reduces to the SO(3) invariant potential (16) . Equation (24) implies that φ 2 is a constant. We will choose φ 2 = 0 from now on in order to be consistent with the supersymmetric AdS 7 critical point. The AdS 5 × S 2 geometry is characterized by the fixed point solution of g(r)
Near this fixed point with g = 16h, we find f ∼ 512 9 2 5 hr. Therefore, the AdS 5 radius is given by L AdS 5 = 1 h 9 512 2 5 . At this fixed point, the projection γ r ǫ = ǫ is not needed, so the number of unbroken supercharges is eight. According to the AdS/CFT correspondence, we will identify this AdS 5 solution with an N = 1 SCFT in four dimensions.
RG flows from 6D
The existence of AdS 5 × S 2 geometry indicates that the N = (1, 0) SCFT in six dimensions corresponding to AdS 7 critical point can undergo an RG flow to a four-dimensional N = 1 SCFT. We begin the study of this RG flow solution by rewriting the BPS equations for φ i = 0
Near the IR AdS 5 fixed point, we find
We then conclude that the operators dual to σ and g(r) become irrelevant in four dimensions with dimension ∆ = 3 + √ 7. We are not able to find an analytic solution to the above equations. We therefore give an example of numerical solutions in Figure 1 .
At the IR fixed point, the value of σ does not depend on a, but different values of a give rise to different solutions for g(r). In Figure 1 , we have given some examples of the g(r) solutions with three different values of a, a = 1, 2, 3 with g = 16h and h = 1. From the solutions, we see that, at large r, g(r) ∼ r and σ ∼ 0. Furthermore, as g(r) ∼ r → ∞, we find f (r) ∼ g(r) ∼ r. The UV geometry is AdS 7 corresponding to the six-dimensional N = (1, 0) SCFT. The behavior of σ near the UV point is given by which indicates that the flow is driven by a VEV of a dimension-four operator.
AdS 5 × H 2 geometry
We now consider a fixed point of the form AdS 5 × H 2 with H 2 being a genus g > 1 Riemann surface. In this case, we take the metric ansatz to be
The SO(2) gauge field is then given by
The spin connections computed from the above metric are given by
The twisted condition is still given by ga = 1. The BPS equations change by some signs, and it is still true that the AdS 5 is possible only for φ i = 0. The BPS equations, for φ i = 0, are then given by
The fixed point conditions σ ′ = g(r) ′ = 0 have the solution
In this case, there is no real solution for g(r) since the twisted condition requires that g must have the same sign as a. Therefore, we conclude that there is no supersymmetric AdS 5 × H 2 solution for SO(3, 1) gauging.
SL(3, R) gauge group
In this section, we consider the SL(3, R) gauge group. The minimal scalar manifold to accommodate this eight-dimensional gauge group is SO(3, 5)/SO(3) × SO(5). The structure constants can be obtained from the generators T I = (iλ 2 , iλ 5 , iλ 7 , λ 1 , λ 3 , λ 4 , λ 6 , λ 8 ) with I = 1, . . . , 8. λ i are the usual Gell-mann matrices. Under SL(3, R), the adjoint representation of SO(3, 5) decomposes as
At the vacuum, the SL(3, R) symmetry is broken down to SO(3) with the embedding 3 → 3. Therefore, under SO(3), the 28 of SO(3, 5) further decomposes as 28 → 3 + 5 + 3 + 7 + 3 + 7 . The fifteen scalars transform under SO(3) as 3 + 5 + 7. The other representations 3 + 3 + 7 combine into the adjoint representation of the composite local SO(3) × SO(5) symmetry.
AdS 7 critical points
By computing the scalar potential, we find that there are AdS 7 critical points with SO(3) symmetry as in the SO(3, 1) gauging for vanishing vector multiplet scalars. One of them is supersymmetric, and the other one is non-supersymmetric. We will similarly set g = 16h to bring the supersymmetric AdS 7 to σ = 0. The characteristics of these two critical points are the same as in SO(3, 1) gauging, so we will not repeat them here. However, scalar masses at these two critical point are different and are given in Table 4 and 5.
As in the previous case, the SO(3) singlet is the dilaton. In this case, there are five Goldstone bosons from the SL(3, R) → SO(3) symmetry breaking. The non-supersymmetric AdS 7 is stable as in the SO(3, 1) gauging and can be interpreted as a unitary six-dimensional CFT. We then expect that there should be an RG flow from the supersymmetric AdS 7 to the non-supersymmetric one. As in the previous case, the flow is driven by a VEV of the operator dual to the dilaton σ. In the IR, the operator becomes irrelevant with dimension ∆ = 3+ √ 21.
AdS 5 critical points
We now study possible AdS 5 fixed points. We will turn on a gauge field of SO (2) which is a subgroup of the compact subgroup SO(3) ⊂ SL(3, R). Among the Table 5 : Scalar masses at the non-supersymmetric AdS 7 critical point in SL(3, R) gauging fifteen scalars, there are three singlets under this SO (2), and we will denote them by φ i , i = 1, 2, 3. Each of the three SO(3) representations, 3 + 5 + 7, gives one SO(2) singlet. We again use the metric ansatz (18) and the gauge field A 3 = a cos θdφ. With the twisted condition ga = 1 and the projectors γ r ǫ = ǫ and iγθφσ 3 ǫ = ǫ, we obtain a system of complicated BPS equations. Since these equations might be useful for other applications, we explicitly give them here
1 + e 4φ 1 − 4e
It can be easily verified that the first three equations have a fixed point solution only when φ i = 0 for all i = 1, 2, 3. The remaining equations then reduce to the same form as in the SO(3, 1) case. The RG flow solutions can also be studied in a similar manner, and we will not repeat it here.
As a final remark, we note here that similar to the previous case, it is not possible to have an AdS 5 × H 2 solution.
SO(2, 2) gauge group
Unlike the previous two cases, this gauging does not admit a maximally supersymmetric AdS 7 . The vacuum is rather a half-supersymmetric domain wall. This is not unexpected since the minimal superconformal algebra in six dimensions has SU(2) R R-symmetry, but the vacuum of this gauging has only SO(2) × SO (2) symmetry. The minimal scalar manifold for embedding this gauge group is SO(3, 3)/SO(3) × SO(3). The embedding of SO(2, 2) in SO(3, 3) is given by the following structure constants 
Domain wall solutions
The vacuum of this gauging will have SO(2) × SO(2) symmetry. Among the nine scalars from SO(3, 3)/SO(3) × SO (3), there is one SO(2) × SO(2) singlet which will be denoted by φ. The scalar potential for SO(2) × SO(2) singlet scalars is given by
It can be checked that this potential does not admit any critical points unless h = g 1 = 0. The vacuum is then a domain wall.
To study the domain wall solution, we write down the associated BPS equations by setting all the fields but the metric and scalars to zero. The metric is given by the domain wall ansatz
With the projection γ r ǫ = ǫ, the relevant BPS equations read
By changing the radial coordinate from r tor with the relation
, it is not difficult to find the solutions for φ, σ and A. These are given by
where C 1 and C 2 are integration constants. We have omitted the additive constant to A since this can be removed by rescaling dx the general DW/QFT correspondence, this solution should be dual to a nonconformal N = (1, 0) gauge theory in six dimensions. Asr →
, the two scalars are logarithmically divergent. After changing the coordinate fromr back to r, we find the behavior of φ and σ asr ∼
where C is a new integration constant coming from solving forr in term of r. After rescaling dx 2 1,5 coordinates, the metric in this limit is given by
AdS 5 critical points
We now look for a vacuum solution of the form AdS 5 × S 2 . In this case, there are two abelian SO(2) gauge groups. The corresponding gauge fields are denoted by
The metric is still given by (18) . In order to find the BPS equations, we impose the projectors γ r ǫ = ǫ and iγθφσ 3 ǫ = ǫ. The twisted condition is now given by
Proceed as in the previous cases but with one more gauge field, we find the following BPS equations
where φ is the SO(2) × SO(2) singlet scalar from SO(3, 3)/SO(3) × SO(3).
The equations φ ′ = σ ′ = g(r) ′ = 0 admit a fixed point solution given by
It can be checked that the solution exists for g 1 < 0 and a < 0 with b > −a or g 1 < 0 with a > 0 and b > a. This in turn implies that g 1 and b always have opposite sign in contradiction with the twisted condition g 1 b = 1. Therefore, the SO(2, 2) gauging does not admit AdS 5 × S 2 geometry. However, there exists an AdS 5 × H 2 geometry. In this case, we have the metric (36) with the gauge fields given by
The twisted condition is still given by g 1 b = 1. The BPS equations are given by 
where L is the AdS 5 radius. We see that the AdS 5 should appear in the UV identified with r → ∞. This UV SCFT in four dimensions undergoes an RG flow to a six-dimensional N = (1, 0) SYM corresponding to the domain wall solution given by equations (55), (56) and (57). In the IR, the warped factors behave as f (r) ∼ g(r) ∼ ln(C − g 1 r)
1 3 while the behavior of the scalars σ and φ is given in and h = 1 which give
at the AdS 5 fixed point.
As usual in flows to non-conformal field theories, the domain wall geometry in the IR is singular. We have checked that the domain wall solution given in equation (58) gives rise to a good singularity according to the criterion of [26] . Given the behavior of σ and φ in (58), we find that the scalar potential is bounded above V → −∞. Therefore, the IR domain wall corresponds to a physical gauge theory in six dimensions.
6 SO(2, 1) and SO(2, 2) × SO(2, 1) gauge groups
In this section, we consider the last two possible non-compact gauge groups SO(2, 1) and SO(2, 2) × SO(2, 1). We will see that both of them admit a vacuum solution in the form of a domain wall.
Vacua of SO(2, 1) gauging
In this case, the minimal scalar manifold is given by SO(3, 1)/SO(3). There are three scalars in this manifold. The structure constants of the SO(2, 1) gauge group can be chosen to be
This corresponds to choosing the SO(2, 1) generators to be (T 41 , T 42 , T 12 ) from the SO(3, 1) generators (T ij , T 4i ), i, j = 1, 2, 3. The scalar potential does not have any critical points. Therefore, we expect that the vacuum is a domain wall. Using the domain wall ansatz for the metric and the projector γ r ǫ = ǫ, we find the BPS equations for all of the four scalars
In these equations, φ i , i = 1, 2, 3 are scalars in SO(3, 1)/SO(3). It is difficult to find the solution for all scalars non-vanishing. We then consider only a domain wall solution preserving SO(2) ⊂ SO(2, 1) symmetry. Among these φ i 's, φ 3 is an SO(2) singlet. It turns out that on this scalar submanifold the solution is the same as that given in (55), (56) and (57) with φ replaced by φ 3 .
Vacua of SO(2, 2) × SO(2, 1) gauging
The last gauge group to be considered is SO(2, 2) × SO(2, 1) ∼ SO(2, 1) × SO(2, 1)×SO(2, 1). The minimal scalar manifold in this case is SO(3, 6)/SO(3)× SO(6) with the embedding of SO(2, 2) × SO(2, 1) in SO (3, 6) given by the following structure constants f K IJ = (g 1 ǫ¯ijkηkl, g 2 ǫrstηtq, g 3 ǫ˜ijkηkl),ī = 1, 4, 5,r = 2, 6, 7,ĩ = 3, 8, 9 .
(76) The Killing metrics are given by ηīj = (−1, 1, 1) , ηrs = (−1, 1, 1) and η˜ij = (−1, 1, 1), and g 1 , g 2 and g 3 are gauge couplings of the three SO(2, 1) factors.
Apart from the dilaton, there are no scalars which are singlet under the maximal compact subgroup SO(2) × SO(2) × SO(2). However, it can be shown that the potential does not have any critical points for g i , h = 0. A simple domain wall solution can be obtained by solving the BPS equations for σ and the metric. There might be other solutions with non-vanishing scalars from SO(3, 6)/SO(3)× SO(6), but we have not found any of them. Therefore, we will restrict ourselves to the domain wall with only σ and the metric non-vanishing. Using the projector γ r ǫ = ǫ as usual, we find the following BPS equations 
where C is an integration constant. The seven-dimensional metric is given by ds 2 = (64hr + 5C) . For h = 0, there is a Minkowski vacuum with V 0 = 0. All scalar masses at this critical point are given in Table 6 . The SO (2) 3 singlet is the dilaton which is massless while the other six massless scalars are Goldstone bosons of the symmetry breaking SO(2, 1) 3 → SO(2) 3 .
Conclusions
We have studied N = 2 gauged supergravity in seven dimensions with noncompact gauge groups. In SO(3, 1) and SL(3, R) gaugings, we have found new supersymmetric AdS 7 critical points. These should correspond to new N = (1, 0) SCFTs in six dimensions. We have also found that there exist AdS 5 × S 2 solutions to these gaugings. The solutions preserve eight supercharges and should be dual to some N = 1 four-dimensional SCFT with SO(2) ∼ U(1) global symmetry identified with the R-symmetry. We have then studied RG flows from the six-dimensional N = (1, 0) SCFT to the N = 1 SCFT in four dimensions and argued that the flow is driven by a vacuum expectation value of a dimension-four operator dual to the supergravity dilaton. A numerical solution for an example of these flows has also been given. In addition, we have shown that both of the gauge groups admit a stable non-supersymmetric AdS 7 solution which should be interpreted as a unitary CFT. This is not the case for the compact SO(4) gauging studied in [13] in which the non-supersymmetric critical point has been shown to be unstable.
In the SO(2, 2) gauging, we have given a domain wall vacuum solution preserving half of the supersymmetry. According to the DW/QFT correspondence, this is expected to be dual to a non-conformal SYM in six dimensions. This SO(2, 2) gauging does not admit an AdS 5 × S 2 solution but an AdS 5 × H 2 geometry with eight supercharges. The latter corresponds to an N = 1 SCFT in four dimensions with SO(2) × SO(2) global symmetry. It is likely that the a-maximization [27, 28, 29] is needed in order to identify the correct U(1) R symmetry out of the SO(2)×SO(2) symmetry. We have studied an RG flow from this SCFT to a non-conformal SYM in six dimensions, dual to the seven-dimensional domain wall, and argued that the flow is driven by vacuum expectation values of marginal operators. We have also investigated SO(2, 1) and SO(2, 2) × SO(2, 1) gaugings. Both of them admit a half-supersymmetric domain wall as a vacuum solution. For vanishing topological mass, the SO(2, 2) × SO(2, 1) gauging admits a seven-dimensional Minkowski vacuum preserving all of the supersymmetry and SO(2) × SO(2) × SO(2) symmetry. Due to the existence of new supersymmetric AdS 7 critical points, the results of this paper might be useful in AdS 7 /CFT 6 correspondence within the framework of seven-dimensional gauged supergravity. The new AdS 5 backgrounds could be of interest in the context of AdS 5 /CFT 4 correspondence. RG flows across dimensions described by gravity solutions connecting these geometries would provide additional examples of flows in twisted field theories. It is also interesting, if possible, to identify these AdS 5 critical points with the known four-dimensional SCFTs. Finally, it would be of particular interest to find an embedding to ten or eleven dimensions so that the results reported here can be given an interpretation in terms of brane configurations in string/M theory.
